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O.ft, U0D0/406BB 

Substitute Rtoj^^gtiP^^lrJUJ.ffi; t^-J^^llka. d own jre.aci.a- 
tango 

The preaant invention rolatoa tci the u*u 
aubafcituted phanylacetonitrilea far hrsatorig d^vji r&Bta- 
5 tance bo anrJjaaJL ari a Xo , 

The development Or" raaiatance to ChectiD therapy, 
especially multiple reaia tanco, ia a aexioua and 
continuing fltodical problem, 3t way lead to p^VM drug a 
becoming completely useleaa, and Dlton there la 00 
ID satisfactory alternative available. T*he way resistance 

develops is ft till Itirg^ly unknown » 

MedirrAJnenta which have penetrated into r&siatant 
ceils nay b& "pumped" out again or else chemical Ay 
detoxified by the calls (Spefct-Tura dor WiJUfonach^f t, 
15 October 1988, pages 30/31)* 

The observation -that verapamil ia able to break 
down resistance in cancer cello (JP-A 63,634/1983) and 
Plasmodia (Pint?. Wat. Acad. Gci- EISA, £2 [1987) 7310/ 
Science , 215. £J.*&7> B99) ha a therefore rapidly led to 
20 clinical application a in once logy, in this conjiecrtlon, 
the known caKdiovaacmiar activity ot verapamil proved to 
be a dido effect impeding use la. practice. Tho nigh done a 
which are required faaan tlmt use in possible only under 
special clinical conditions (intensive care unit) or. 
25 v^^wl entirely, 

it haa ^.rthermoro bsicn diaclaaod that the strong 
calcium antagonists verapamil And nifedipine also rcduco 
the chamotharapautlc reaiotanca of tho agonta caaalng 
malaria (WO Gfl/O-Jfloa)* 
3 0 Via have now fa und that ccr Cain substituted 

phenyl ace tonltrll as can b& used advantageously for 
breaking down reel stance. 

The pxeaent invention relates t» the use oi: thoao 
racemlc and optically active substituted phenyl acGtc- 
35 nitrilea of the Uouaula I 
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I . m 
H* 

R* 

R l r R* Anrt R* *re Jiydrogon, balagsn, Cn-alkyl, C lM -aJ ko*y , 
txi.jUiioro»al:hyl r or -two adjacent aubntitnenta R J and R* 
or R* are tua&ther -Ci^-CH^.-CH^-CH^- or -CH«CH-CH=CH-, 
5 R* ifi «atuxa±ed or unsaturated alky! or cycloalkyl of 

up to IS cflrbon fltoaa or phenyl r 
R s Lb hydrogen or C^-arfcyl, m and n are each 2 ; 3 

4, and . 

»■ la eaturatad or uaaAturated alkyl of up to 2 0 carbon 
10 atona, C«. 4 -cyoloalkyl ox 

R7 



whore R 7 , r 8 and R B are identical or diftarenn and arc 
hydrogen, halcyon, c^t-alkyl, Dj M -Alkojcy, cci/eiiwroiiafltJiyI, 
ox t**o adjacent, subatitu^nt^ H r an<i H b or: R u urcr fcotjetaer 
-C»,-CIff a -GIf a -GI^ to -CH-CB-CH*CH- f and the salt a eherHof 
15 n/lth pUyaiologically fcolaxatad aoldii, *rhleh 

d) have an nc« a above 10' x » in tha calcium antagonism 
toet d^flcj'Lt>ed in nrtvannaa in wyocardiology Vol. 4 
(19*3) on pacr* 505, 

b) have an ££> M above 1. □ my/ kg in the t.oat for lowering 
20 of blood oreaimre and 

c) haws a threshold does above 2.0 1*19/107 in the t-oat 
for AV blockade, 

for the preparation of dru^ for breaking dottn reslauoce 
to antimalarials. 
25 Above 10 * u znaan* greater than 1ST*', for exaapla 
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10*. 

Kaaiat.anca to the following antimalarials ii* of 
part icular concern: uhl^roguin« f hydrochlojcoqu a no , 
quinine, pyrimethamine, mefloquine nnd primaquine, and 
■5 coinb I nations thexaof. 

The fal lowing substance* are particularly 
8clx tabid for brBakincj dovn resistance to antimalarial, a : 
I - { 3 -Mcithoxy phenyl ) -3-£*8a-7-cyano-7- (3^4 ,5-trl- 
methoxyphony 1 ) - B -m» thyl aontufae hydrochloride 
tO b, <-)-(S)-l / 7-diptienyl-3-niBth*yl«Ba-?-cyano-ft-ittdtliyl- 
nonane hydrochloride 
c, (+)~l-'(3r4 ^lUmethoxypheiiy 1 ) - 3 -iw thy la *a- 7 -eyr«n-7 - 
(3,1, S - 1 rime thoxyphenyi } -& -methy I no n a n« hydro- 
chloride 

13 cL ( R ) - i -cyclohax* 1-3 -met hy lata- 7 -cy ano- }-(3 r 4,!>- 
tr lmethoxyph*ny 1 > - 9 -methy lnonane hy dvoch 1 o r i do 
. a , l-Cyelohaxyl - 3-methy 1 aaa -7 -cy ano- V -phenyl- B-mathyl - 
ncnane hydrochloride 
£ . 7-XatJiyi**a~Xi-cyano-l W 3 1 4 r S-trifliot>j£ixyphenyl ) -12- 
20 methyl tridfican hydrochloride 

g , 1,7 --Di.pheny.l- 3-an. a-7 -cyaiio- B-mefchy lnoriane hydro- 
chloride 

h . ( R) - L- ( 3 -met hoxypheny 1 ) - 3 -m* thy X a ica- 7--cyano-7 -(3,4- 
d imethoKyphony 1 ) - S-fljal^iylnotwna hydrochlor id© 7 - 
25 .i «0|t>ropy 1- val aronitr I le 

t* t-Oyclohoxyl -3-iartthylaKa-7-.cynng-7 , 7-b.l.fl {3 , 4- 

dlcnethoxyptiany 1 ) heptane atnldonulf oo&tu 
3- (*•)-{ P. >-l#7-dI pha ny 1 - 3-methy 1 aa;a~7 -cy ano « 0 -ma \i hyl - 
nonano hydrachlos^lde 
30 3c;. R-vorap«mil 

Preferred substances are b, c, d, a and k« 
The aboveroentionad aubatances can, if ite*iHKf ; lie 
in tha £oim of aalta thereof with phyaXo logically to la- 
riated rtc^idju, of uhivh the following are aultaole and 
35 prefet-Todt hydrochloric acid, sulfuric acid, phosphoric 
acid, acetic acid, citric acid, aialonic acid, salicylic 
acid, malelc field, f untax! c acid, tfucroinic acid, ascorbic 
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acid, malic acid, Mefchs.nQiTulfonic add, liiotLe He id, 
gluconic acid r glucuronic acid, amides ulf on ic acid, 
bartaoic acid arid tartaric aold. 

The compounds of the formula 1 can be admin is - 
5 tered together with or separate £roia ths ant ima lurid la . 

The compounds X are usually actai/jis tered orally, whereas 
the antijaal axial s (■= active sgbe tancso) aro given orally 
or parontexally (eg. l.v. or i*p 4 ) 4 

The ratio af cornpnund X to native subBtA^a 

10 depends on the die ease to bo treated, the condition of 
tiiG patient and the active auhatance used* The ratJx> 1& 
normally about 1:1 to 5D0;1, pretax ably 0.1: 1 to 10:1- 
■ilifi campuunds x are usually aden t nls cer od in an amount of 
from 20 to 2U00 mg per pabiant and day orally and from 10 

15 to 300 Intravenously or 20 t-0 S00 mO] intrapexitO- 

nsally, per patient and day. The active substances are 
administered In the amounts stated by fcho atanufiactursxs 
to be appropriate for administration ox these substance*? 
alone . 

20 Tha substance* can be 1x5 the form of coated nr 

uncaatEd tablets or capsules for oral administration or 
as solutions for injection (i»v., l*p, or i«m«)' Solu- 
ticrao can also be InfusGd. Tha damage forme are produced 
by conventional methods « 

25 The calcium antagonism teat di+scrlbed in Advancap 

In Kyocjaxdiolagy, Vol. 4 (1.983) on page 506 Is carriod 
out as Col lows t 

Two tost Contractions were Induced with calcium 
in X* -depolarised spiral Strips Of aorta (30 mm long, 2 van 

30 vide) from GDirague-Dcwley rata (weighing -150-300 g, 
anesthetized with »ther) . The preload vas a g? relaxation 
was brought about with ill about 1 h in ryxodci wolution at 
37°c r through which was bubbled a mixture ©i 95% o, and 
5% CO, {pif 7.3-*?% 4), The a trip» were rinsed in Ce-fre© 

35 Tyred© solution containing 0»2 cnx HaEDTA ton 3 x 5 miu. 

The Ca-free g trips Mere depolarised with Tyrod* solution 
in which 100 mm had boon replaced l>y It 1 ", After 10 min, 
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a Ur*t contraction waa induced with 0.5 mac Ca**. 15 min 
later, the GtripB wore vaahod for 10 rain with Ca-lree 
'ryrodH solution containing 0,2 fltti NaRDTA and again 
depolarised* Tlu* drug was admin Is tared 15 mln before the 
5 second teat contraction induced with calcium (0.05 m«j ^ 
The tenaion vas recorded tucmi&trically . The percentage 
iRhf.lij.ti ions of calcium-induced contraction in tho 
praetmce of various drug concentrations were calculated. 
Linear regxeaaiona vera calculated xxqju the linear part 
10 of the concentration/ Of feet plot. The relative activity 

was ostiwflt-od froo the distance bet woo n bheso regression 
lines. 

The 1 □weeing of blood pressure ma determined 
after 1<V» administration to 5pjrague-Dawl«y rats under 
IS urethanfi anesthesia* by measuring the mean blood proaaur© 

in tho carotid artery. who- 20* was calculated from tho 
doae-effect relatione ad the dose (wg/kgj which lowered 
the blood pressure by 20%. Also dnteriained was tho 
threshold do bo tor blockade of at r love utricular 
20 conduction ( second degree AV block) in the F.CG« 

The ueo of tho substituted phenyl acotonitria as is 
advantageous tor controlling malaria because they are 
better tolerated by ths cardiovascular sy«tM. 

Preparation examplea 

25 1- 500 rog of (-)-S«l / y«dinhfirtyl-3-Hiothylfasa-7-cyano-a- 
jsothylnoitane hydrochloride and 200 mg of chloroquJno 
ws7e (lis solved in 2 SO xal of physio logical saline, 
Bteriiiaod and dinpeuse^ into an Infusion bottle 
under sterile conditions. 

30 2* Tablet fl containing the following wore pxaparcvii 

( + ) 3 , 4-diiBOthoxytttienyl) -3-methylasa- 
7 -Cyan- 7 - ( 3 , < * 5-triJnathOxyphenyl ) --C•. 
raethylnonAue tiydrochioride 100 mq 
Chloroquine sulfate 50 mg 

35 Auxiliaries 200 3 HO 

Tho efficacy of tho combination therapy for 
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malaria was .dot«arminud in tha follovlnr/ tootfl , 

fleet I 

£3Ch of tho fiabutrancBB was f.ostftd initially aiono 
And then combined with tho antimalarial on human eT7yr.fci?Q- 
S • Cytoi infected with reeiatapt Plaamodta (Pi. znlciparuaj . 
The Incorporation of radiolabeled hypoieanthine wag used 
aa e, measure of paras it » growtn. Using the jnicradllutton 
technique (ATitlmicroh. Agents chemotherapy lfi (1379) 710) 
the inhibition of hypo*aathino incorpQcatiDn by the 

10 Bubatanco* dOCOrdi.ng to the invention waa found to be 

aero or only Blight « Irt contrast r a dietinetXy uynergiH-- 
tic inhibition wan fnund in covnblnat J.on with an anti- 
malarial. The FTC index (a jaattoumaticftl representation of 
an iaolxj logjam) wae used for evaluation* A f.Upiro Of 1,0 

15 moans that tho erfacLe are additive, and <0«5 indicates 
ayneraltin/ The figure found £cr racatnic verapamil and 
OhlDro<auiu6f ora* U.45. 

[A] [B] 

FIG index + (ng/Al) 

20 IC £0ll 1C SM 

IC 30 = conoontxation of tost, aubstanco producing $0% 

inhibition of the paraattcp » 
[A] *» measured IC« of substance A in thje preeanco of a 

d«fi*ie»d (eg, 500 to 125,000 ag/ml) amount oB 
35 uubatanco B- 

[HJ =" Hwaaured IC, Q sub prance R Jn tbo preflOCuC/e o£ a 

defined (eg» SOO to 125,0110 ng/ml) amount nf 

substance A. 
2C?o* " x C 3a af Bubatanco A a Ions 
30 levari ~ ICw nf eubstauce B a lone j 

Tho reunite for combination*} with c hloroqu ima 
were aa follove* 
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Teat frube t flfl pQ j>'IC Index 

H-varapaittil 0,56 



c) 0,53 

5 d) 0.52 

h) (J, as 

k) 0*37 



It was thua shown that addition of tha Bubstancea 
10 according to the invention made chloroquine and other 
Mntjjialarian.fi ence- ag^in bighly effective against th& 
agents causing malaria, ovon when resistant. 

Test XI 

To cap firm and furthex differentiate the breaking 
15 down of raHifltance, in tbo matiwd described in Ana. Trap. 

Hod, Ferasit, 72 (1370) 3ti (ef. also Kacp. parasite] , 17 
(1P65) 89 and Ann* T?op> Mod. Parasit. «9 (1S75) 155), 
mica were inoculated with parasitised ecythrocytos and 
treated on four cone ecu tiv* day* starting l day aftor th» 
20 infection. The paraaitmia vub determined ona day after 

the 2nd of treatment * 

1 * General to«t conditions 

ffiale Swiss ale i no mice free of Bpo cyta-rotoon 
cocooidoo and weighing fraoa 10 to 30 g ctere usod for 
25 all the testa, 

Ttoy word houuad in plaetlo cages with 5 mice per 
cage in control lad-temperature (22 ± 2 fl C) rooma . 
I'But pexaeite 

i», yoalii H3, obtained from P, yoelli N: ffude- 
30 rately resistant to chloroquine* Detained by cyclic 

pa.ee ago through Anopheles ctephenei And aaposure to 
the drug in the mouse (6D m<j/X<? a.c. one?; durina the 
pasnaf)**) {for details r see Ann. Trop, Med, Poraait. 
72 (1978) 23). 
35 2» Test of fchcj schizontocidal action, in blued. 
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Halo role» ware inncnlatad int.ru yenocta ly with 
ujtythrocytwfl <10 7 ) parasitized hy fch« NS »trail\ 
Of P* yowlii. 1'ha animal u vera thw treated onc» 
h Clay ior JiOur crrjfjaacutiva days startling 0<i the 
5 day of infection* The compounds *o.iro dltfaolvod. or 

sue ponded In 3tei:ilR di a tilled v a fcer containing 
*Tweem 80 and administered Bubciitanaoualy, Whtfxe 
prepar-arion. of an aqusoue eolation was very 
difficult;, the* teat eubotance wae floret dissolved 

ID In dimethyl sulfoxide and th*m aqueous dilutions 

were prepared for uso. The paras! trad a was deter- 
mined on tlia day a±±&u the la.Qt treatment, '(.'he: 
decrease la parasites compared with -t.ha untr eatsd 
controls calculated by pmblt analysis of the 

15 log dose/ g£ feet plot, 

totaroplee 

EXAMPLB 1 

Mice Infected witn chl ozorpj.inB- j.'e+h iy taut .plan- 
raodium yoelil a*p» wore treated ftubcutaueoualy with 
2D lnoxeaalnci doo«o of crfclocaquiwa Car 1 days aiv deacarlbod 
1ft II, 3- 

0n3 day att-ax: tpe laet treatment the paraBttmia 
was determined and compared with the conluxtlu* Diatiiic-t 
partial tenia pern it/ted tr/En> with tha high do now oC 30 and 
25 60 mg of chloxogulnc per kg. 
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10 



Chloxoquln© 
daily «i06e> 
mg/kg 



- * - 

TABLE X. 



0,R, CKJ5D/4Q56Q 



Nuraher 
oJ: mica 



Haan control 



Parasitemia 



a. 3 


5 




.1.00 


1.0 


5 




73 


3.0 


5 




32 


ID .0 


5 




14 


30-0 


5 




7 




5 




7 


D 


in 




J.DQ 


2 



In bh» nam* te&t, R-vonapaimil {in pUcb or 
chlowquiw) had virtually no offset on the parasitarala 

TAHLB 2 



20 



2E> 



30 



R-verapamll 
daily dDBe 



0.1 
□ .3 
1.0 

1».0 
0 



Number 

Of Tllf-Cft 



Kotn control 



Fay as itemia. 



5 
5 
S 
5 
5 
10 



79 
77 
82 
OS 



26 



inCectOd mic« w©rO "treated, oimaltanooualy with 
varapiiinll and chlgroquiUfr In thfr S&fltO way a£ in B-toroplB 
l» various doses of the two Bnbgxa.nces were uaed- 
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10 



ts 



25 



3D 



It- verapamil 
4 ehlor. 
daily Uohb 
moVkcj 



0*1 + 3D,Q 

(1.3 + iO.O 

1,0 * 30.0 

3.0 +■ 30. 0 

10.0 + 30.0 
0 



R— verapamil 
daily doss 



- 10 - 

TABLfi 3a 



0,55« OOSO/40G«S 



at nxc& 



Ms ao control 
parasitemia 



Parasitemia 



5 
5 
5 

_K 

5 
1-0 



5 
4 
4 

3 
3 



25 



Number 
□ £ mice 



Hean. control 
paras it einia 



parasitemia 



0,1 + 


60.0 








3 


0.3 + 


GO, □ 


5 






2 


1.0 + 


60,0 


5 








3.0 +■ 


60.0 


5 






0,7 


10.0 * 


60,0 


5 






0.4 


0 




10 




26 





*ha pnara.sitegtin vav almost cDfnplRtely Buppreeaetd 
with low doses of R~v&rapamll which war a tola rated 
extremely well* 

HXAXPLB 4 

Teat BubatancQ d) alono had only a very small 
effect; on parasitemia. 



35 
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11 - 0,S« 0050/4066* 

TAB 1. 8 & 



d) Pally Number >tean control * 

dase Of mice parasitemia ParasitOJ&ift 

^ 5 ms/kcr 



0.1 5 97 

0*3 5 34 

1.0 5 - Ell 

in 3,0 5 - 79 

10.0 S 73 

0 10 



13 Combination of Bubs-tzinne d} «mil chloroquine 

showed highly ay uerglo tic activity even in low 4oiu*b to 
th« test similar to that In Example X, 

TABLB 5 



2D d> -t chlor, LTumbar Haan control % 

daily doau □£ mice pa r&a i tontia Ptttawitami.o 

mg/Jcg 



25 



0,1 + 0^3 
0.3 + 0.3 

:uo + o«a 

3,0 -I- 0,3 
1D.0 + 0*3 
0 



5 
5 
5 
3 
5 

10 



47 
37 
36 
33 
11 



23 



30 
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d) ■+ chlor* 


Number 


Kean control 




dally dose 


of mice 


parau i tenia 


Parasitemia 


mg/kg 








0.1 + 1.0 


3 




* 


0.3 + 1.0 


5 






1.0 + 1.0 








3-D + 1.0 


5 




6.7 


10«0 + 1-0 






0.03 


D 


10 


23 





The following tftble COanparaa the therapeutically 



15 relevant propajrtieQ of thB aubatanceg according to the. 

indention with R, G-verapaittil, for example. 

•Che fLRX (activity enhancement index) ia the iatio 
Oi the BD D g for Chloroquin© alona and the £:d bd on addition 

of io mg/iog teat substance, it i* therefore & direct 
20 msasurn Of tfia anhiincem&nt of the effect of the anti- 

malarial on re oiatant pathogens vbon the aub&tanceft 
according to the invention are adbniniafcerod aimul- 
taneonsly . 

The table ttlisa includes three conventional tRBts 
3 5 for cardiovascular of f ecfca ♦ In tho first Uect on rat 

aortic js trips the doa a leading to 50% relaxation 1«j 
determined and 1b a measure of the vasodilating, and tbaa 
blood pre fid lire lowering, affect o* a auhataRCj, The 
iSQuond teat i-a of tho lowering of blood pressure in ttie 
30 Intact animal (rat) on intr^ venous admini&t ration* 

Tho third teat 1b of the effect of the teat sub- 
stance on thH heart, likewise on the intact animal. 

Indicated in each caae la the dove of the. test 
£ubatance as a multiple of that of raceasic verapamil 
35 Which han the Bane cardiovascular offoct* 

The selectivity index in the table i» the product 
of thia factor and tho JVEI and thus indicates how much 
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- 13 - O.B. 

weaker the cardiovascular o££oots oi l'.ha tost nubatimua 
are than those of racoiuic verapamil who a they ar» uaaci in 
donea BcpialVy effeative at breaking down raElstanrra to 
antimalarials , 

5 compared with tho do so of 240 to 4H0 aig oi' 

verapamil uefad in tho therapy of Hyper tenia ion P tjiw t^ple 
ehova that t.he tact subutanca doea which can ba uEted for 
breaking dawn reeisttanee ha* no cardiovascular activity. 

TfcBlB 7 

10 SubvfcTOcc MJ1 ftt irds/kjtf AoctLti LuWtarin A KCC (AV 

otrtp of blnod t>Iock) 















BO*, 


SO 


























pamll 


2.SG 


- i 


- 1 


S 


- 1 




- 1 


S 
























pfllllll 


4. IS 


I.Lh 


G.3 


io.sx. 


3.5 


e.9x 
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We claim* 

1- Vhe ubc of thoqe racemic And optically aetivo 

aiibotitkltod phemyiaootOTiitrilasj of the formula X 




where 

» x # R a and ft a are id&ntical or different and are hydrogen, 
halognci, d-^-alkyl, d^-aJkoxy, tri.Cluoromathyl, or two 

adjacent, subsfcifcaentH R 1 and a 4 or r b hub together 

-CHa-OKi-eHj-CHf-or -CH=CH-CH=CH- / 

is e<iturafeHd or unaaturated alkyl or Cynlo alkyl of 

up *o 15 carbon atonui or phenyl, 
R s is hydrogen or C^-alJcyL, 
m and n a.r» each Z< 3 or 4, and 

R a ia uaturated or unaaturatod alkyl Of up to 20 carbon 
atoats, C A - B -cycIonl)cyl or 

h 

whore R 7 , R B and R° a™ ±ct«nttcal or dlfCorent and ura 
hydrogen, fc^lcytdn, C^-alkyl, C^-ftlkaKy, trlt*l.uoroivJt«yl, 
OX tHO fldjtSCGTlt aubutitusnts S? and R D or R D nro tOifOther 
-•CH^-CH^-Clii-CHj or -CK=CK-CHwCH- 4 and the Balhfi thereof 
with phyBinlog.tcally tolerated aeida, which 

a] have an ac„ above IP" 7 M the calcium antagonism teat 
described in AdvanCHa in Myocardiology Vol, 4 (19 8 a) 
on pa$fe 506 / 

b) have an BD M above J.. a mcf/Va In the test ior lower- 
ing of blood pressure and 

c} have a Mireahold dose above 2.0 jng/ko, in the teat 

for AV blockade, 
lor the preoAration of drugs £or breaking down resistance 
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to antimalarial*. 

2« A inafchod for thia treatment of. jftalaria, t/hleh 

comprises tr sating the pablant with an ©fifecfclvd ctaaa of 
q nmapowcl as claimed ixv cfltoim 1. X\\ combination with en 
antimalarial . 
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- 1.0 - 0,S<. DOSO/40G6B 

Aba tr ant of the DUcloffurai Bub»tlt,ut>ed phany- 

Jacetonitcll&a axe uao<i £wc breaking down JTEBiafconca t« 
antimalarials ihf deacxibod . 
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